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955910 

This invention relates to a carrier for 
transporting articles through pneumatic tube systems. 

Pneumatic tube systems are used to transport 
various items in carriers around buildings such as 
hospitals, high rise office complexes and the like. In 
most instances, the tube system is partially evacuated 
at one or more outlets so that air is inspired through 
inlets in the system and drawn from the inlets to the 
outlets. However, pressurized systems are also used. By 
\ 0 arranging for a suitable movement of air between stations, 

it is possible to use the moving air to transport carriers 
between stations. The system commonly includes bends and 
line selectors for routing the carrier about the building. 
Consequently, the carrier must be designed to negotiate 
the bends and selectors. 

There are numerous criteria used in designing 

> 

a carrier for pneumatic systems. The carrier should 
preferably be light, inexpensive and foolproof. Also, 
the carrier should be arranged so that it cannot be 
20 entered into a tube system when in an open position or 

open while in the tube. Such an arrangement ensures that 
the carrier is closed before it is entered into the 
system thereby limiting the possibilities that the carrier 
contents will be lost in the system and that the carrier 
will become lodged in the system. The carrier should 
preferably also be capable of carrying a maximum length 
of materials around given bends in the system and be 
capable of being locked in a closed position. 
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According to a particular embodiment of the 
present invention, a carrier is provided having first and 
second shells disposed about a longitudinal axis and 
connected by hinges such that the shells are moved 
transversely relative to one another when opening and 
closing the carrier. A pair of ring seals are provided 
intermediate the ends of the carrier for guiding the 
carrier through a pneumatic tube system and for limiting 
air seepage past the carrier. End portions of the 
10 carrier are tapered to terminate in bumpers and a pair of 

latches are coupled to the shells for retaining the 
carrier in a closed position. A lock is provided for 
combining with the closed shells to prevent unauthorized 
opening of the carrier. 

The invention will be better understood with 
reference to the drawings, in which: 

Fig. 1 is a perspective view of a carrier 
according to the invention and illustrated in an open 
position; 

2Q Fig- la i s an end view of a portion of the carrier 

Fig. 2 is a view on line 2-2 of Fig. 1 showing 
the carrier in a closed position; 

Fig. 3 is an end view of the carrier on line 

3-3 of Fig. 1; 

Fig. 4 is a sectional end view of the carrier 

on line 4-4 of Fig. 2; and 

Fig. 5 is a sectional end view of the carrier 

on line 5-5 of Fig. 2. 
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Reference is made to the drawings with particular 
reference to Fig. 1 which shows a carrier 10 consisting 
of first and second shells 12, 12' which extend 
longitudinally and which are interconnected by transversely 
mounted hinges 14, 16. Pairs of ring seal halves 18, 18- 
and 20, 20- are attached to the shells 12, 12' for guiding 
the carrier through a pneumatic tube system. . These seals 
also limit air seepage past the carrier. Ends. of the 
carrier are defined by respective resilient bumpers 22, 24, 
the latter of which houses an axially disposed tumbler lock 
26 for moving an elongated lock bar 28 between release and 
lock positions. As will be described, the lock bar 28 is 
operable to lock the shell 12 to the shell 12' with the 
carrier in a closed position as shown in Fig. 2. A pair 
of spring latches 30, 30' are provided on respective shells 
12, 12' for engagement in respective rectangular openings 

> 

32' and 32 formed in the shells. 

The shells 12, 12' are substantially identical 
in shape and are preferably moulded in the same mould from 
a suitable plastic material such as LEXAN (a trade mark 
for a polycarbonate plastic sold by The Canadian General 
Electric Co.). In order to simplify description, parts 
of shell 12 will be described and corresponding parts of 
shell 12' will be given primed numerals. The shell 12 
is generally semi-cylindrical over the major portion of 
its length and defines a pair of raised portions 34, 36 
which also form respective internal radial depressions 
38, 40. The purposes of the portions are threefold. Firstly 




20 




ring seals) are positioned intermediate the ends' of the 
carrier at positions which maximize the available" length - J 



and : diame^d^^ions .otj^omjiix^ : . ^^S^^SS- 
further includes tapered or frustro-conical end ^rtipns.--- 



42, 44 which" meet outward extremities of pairs of axially 
aligned webs 46, 48. A pair of transverse webs 50, 52 
extend one from each of two corresponding axial webs ,46, 
48 and terminate at respective end portions 42, 
Respective L-shaped recesses 54, 56 are formed in, the 
transverse webs 50, 52 and are shaped as shown in 
Pig. 'la.' In this figure the recess 56 is shown and 
consists of a transversely extending mouth 58 leading into 
a generally radial slot 60 which defines a pair of 
transversely aligned detents 62, the purpose of which will 
be described. 

The webs 46, 46' and 48, 48' are useful for 
locating contents as will be described. However, these 
webs also rigidify the ends of the carrier and act as buffers 
for contents which may move longitudinally in the carrier. 
Without these webs, there is a possibility that the contents 
would impact the conical and pcrticnc and tend te open 
the shells. 

The resilient bumper 22 is adhesively secured to 
a disc-like end wall 64 and the bumper 24 is adhesively 
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axial opsn-ifg 66 containing an ruler portion of . \ the -^ipibl er 



Ife^^B^^^iV' : . axial opening 66 conta; „ ^ 



lock 26. Each of the bumpers is preferably larger than 1 
1" half the diameter of the pneumatic tube to avoid possible ^ 
jamming of one container with a second container in the ~ * 
■ pneumatic tube. ■ ' ' -Z '. J" „ ' r J 

As .^seen in Figs . 1 and 2; 'the pairs of ringjseai- 
10 r .;; halves 18 ,. 18 1 and 20/ 20* have interehgageable labyrinth^ 
ends for better sealing when the carrier is in a pneumatic 
tube* A suitable felt material is used to make the seal 
; * halves which "are cut from a sheet of the material such ■ 
that moisture will tend to cause dimension changes 
r-— y substantially longitudinally of the. carrier rather than 

radially. The seal halves are adhesively attached to the 
shells at respective raised portions 34, 34 1 and 36, 36*. 

Hinges 14, 16 are preferably riveted to the 
shells 12, 12' and (as shown in Fig. 3) the pivot points 
20 cf the hinges are offset from mating edges of the shells 

to permit the labyrinth ends of the ring seal halves to 
separate without damage to the seal halves. 

Spring latches 30, 30' are attached to 
respective shells 12, 12' inside radial depressions 40, 
38 1 . The latches consist of respective curved leaf 
springs 68, 68* riveted at respective inner ends thereof 
to shells 12, 12 Outer ends of the springs 68, 68 9 
carry respective radiaT. projections 70, 70* adapted to 
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engage in respective shell openings 32', 32 to retain the 
shells 12, 12' in a closed position as shown in Figs. 2 
and 4. The projections 70, 70 1 have respective inclined 
leading faces 72, 72 1 for deflecting the projections 
radially inwards as the shells 12, 12 1 are brought together. 
As the shells move into a closed position, the projections 
70, 70* move radially outwards into respective openings 
32* , 32 and radial rear faces of the projections engage 
corresponding sides of the openings to retain the shells 
12, 12' in the closed position. One major advantage of 
this arrangement is that the closing of the shells is a 
natural action and requires no teaching. Anyone wishing 
to close the carrier will naturally bring the shells 
together resulting in a snap-action as the latches move 
into the openings 32, 32 ' . 

Respective longitudinal edges of the shells 12, 
12 1 define interlocking recesses and projections indicated 
generally by the numerals 73, 73'. These edges locate the 
shells relative to one another when the shells are in the 
closed position. Also, because of their shape, the 
projections 73, 73 1 align corresponding edges of the shells 
on closing the carrier and also prevent closing the carrier 
unless the contents are entirely inside the shells. A sheet of 
paper projecting out of the shells will be sufficient to 
prevent closure if the sheet is engaged by these 
projections. Further advantages of these projections 
include increased torsional stability because of the 
interlocking arrangement; and an incidental advantage 
that because a carrier which is not completely closed wilJL 
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not fit into a pneumatic tube, , an operator is forced to 
ensure that none of the contents project out of the 
carrier. 

Reference is again made to Fig. 1 to describe 
the tumbler lock 26 and lock bar 28 which is operably 
coupled to the lock 26. The bar can be moved by the lock 
to retain the shells 12, 12' in -a closed position so that 
only authorized persons having a key for the lock 26 can 
open the carrier. The bar 28 is adapted to snap into 
detents in webs 50'', 52' formed in the shell 12'. These 
detents correspond in shape to the detents 62 shown in 
Fig. la. End portions 74, 76 of the bar 28 are engaged 
in the detents and are jogged radially inwards with respect 
to a main portion 78 of the bar. This limits possible 
interference between the bar 78 and contents of the 
carrier. However, in forming this jog, care must be taken 
to ensure that the bar 28 does not interfere with the 
latches 30, 30'. A pair cf U-shaped elements 80, 82 are 
welded to respective bar portions 74, 76 and straddle 
respective webs 52', 50' for engagement in respective 
L-shaped recesses 54, 56 formed in shell 12. When the 
shells 12, 12' are closed, the elements 80, 82 enter 
respective recesses 54, 56 in shell 12 as shown in 
Fig. 5. The bar 28 also includes a transverse portion 
84 which extends substantially at right angles to the 
remainder of the bar for co-operation with the circular 
cam plate 86 coupled to the lock 26. 

The transverse portion 84 of the bar 28 extends 
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substantially diametrically across the cam plate 86 for 
co-operation with first and second raised ribs 88, 90. 
These ribs extend about portions of the periphery of the 
plate 86 and project axially away from the surface of the 
plate. The relative positions of the ribs 88, 90 are shown 
in Figs. 3 and 5. 

* 

In Fig. 3, the cam plate is in a position 
corresponding to a release position of lock 26 whereas in 
Fig. 5, the cam plate is at a point between the release 
and a locked position. This locked position which is 
shown in ghost outline corresponds to the U-shaped elements 
80, 82 being engaged in portions of recesses 54, 56 
corresponding to slot 60 shown in Fig. la. 

The cam plate ribs 88, 90 are arranged to 
combine with transverse portion 84 of lock bar 28 such 
that when a key is inserted in the tumbler lock 26, the 
key must be turned through approximately 90° when either 
locking or unlocking the carrier. 

The spring latches 30, 30 1 are operated when . ' 
opening the carrier. Radial projections 70, 70' are 
accessible from outside the carrier through respective 
shell openings 32 1 , 32. When the user applies a force to 
these projections the xeaf springs 68, 68 1 are deflected 
radially inwards thereby moving the projections out of the 
shell openings so that the shells 12, 12* can be separated. 
The relative positions of the latches 30/ 30* are such that 
in the event that one of the latch projections is struck 
accidentally, there is little likelihood that the other 
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projections will also be struck because the projections 
are spaced apart both longitudinally and circumf erentially . 

In use, it will be evident that unless the shells 
12, 12' are closed, the carrier cannot be entered into a 
pneumatic tube. This is a significant advantage of the 
carrier because in the past it has been possible to. enter 
carriers into a tube without first closing the carrier. This 
may result in losing the contents of the carrier within the 
pneumatic tube system or in fouling the system to the extent 
that it no longer functions satisfactorily. Once the shells 
12, 12' are brought together so that the projections 70, 70' 
engage in respective openings 32, 32', the carrier can be 
locked by inserting a key in the tumbler lock 26 and turning 
the key through about 90°. The carrier can then be 
opened only by further use of the key. 

In some tube installations, it may be unnecessary 
to use the tumbler lock 26 and associated lock bar. In this 
event, these parts are not used, and a bumper similar to 
bumper 22 is placed on the carrier in place of bumper 24. 
Similarly, in some circumstances it may be preferable to 
use a carrier which will always be closed by a tumbler lock 
26. In such circumstances it is possible to dispense with 
the latches 70, 70' in which case the openings 32', 32 
would either be omitted or sealed from the inside of the 
carrier. In general, closure means is provided for retaining 
the shells 12, 12' in a closed position. The closure means 
may be the spring latches 30, 30' , the lock 26 and bar 28 
or a combination of the latches and lock. 



- 10 - 



955910 

Carrier 10 is capable of carrying drawings, 
X-ray negatives and the like in a positive location within 
the carrier. Preferably, the drawings to be carried are 
of a length such that when the drawings are in a rolled 
condition the ends fit between respective pairs of axial 
webs 46, 46' and 48, 48' so that when the carrier is closed, 
the drawings are located positively to obviate the 
possibility of damage. Also, if fragile objects are to 
be placed in the carrier, these objects can be mounted in 
a container which is adapted to locate between the webs 
46, 46' and 48, 48' thereby limiting the possibility of 
damage to the contents as the carrier passes through the 
pneumatic tube system. 

Because the shells 12, 12' are substantially 
identical, they are made in the same mould. This reduces 
moulding costs significantly. 

It will be appreciated that although the above 
description is limited to a generally cylindrical carrier , 
the invention is applicable to carriers having any suitable 
cross-section. For instance, carriers having a generally 
oval cross-section have been used, and the invention is 
intended for use in carriers of this and other shapes. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS : 

lm A carrier for transporting articles through 

tubes of a pneumatic tube system, the carrier being 
generally cylindrical and disposed about a longitudinal 
axis, the carrier comprising; 

first and second shells for engagement one with 
the other in a closed position to enclose an article to 
be carried, end portions of the shells combining to 
define tapered end portions of the carrier; 

two pairs of ring seal halves, one of each pair 
being attached to a respective one of the shells for 
engagement with the other of the pair with the shells • 
in the closed position, the ring seal halves being 
spaced from respective end portions of the carrier and - 
proportioned for guiding the carrier in the tube system 
and for limiting air seepage past the carrier, each of 
the ring seal halves including labyrinth ends for 
interengagement with corresponding labyrinth ends of 
a corresponding one of the other ring seal halves for 

better air sealing; 

hinge means coupled to the shells for 
transverse relative movement of the shells to move the 
shells between the closed position and an open position 
providing access into the carrier transversely between 
the shells, the axis' of the hinge means being offset 
circumferentially from abutting faces of the shells with 
the shells in the closed position whereby when the 
carrier is opened the labyrinth ends separate without 
being subjected to bending stresses from contact with 

12 
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the shells; and 

closure means operable to secure the shells in 
the closed position and to release the shells for 
moving the shells into the open position. 

2 . A carrier for transporting articles through 

tubes of a pneumatic tube system, the carrier being 
generally cylindrical and disposed about a longitudinal 
axis, the carrier comprising: 

first and second shells for engagement one with 
the other in a closed position to enclose an article to 
be carried, end portions of the shells combining, to 
define tapered end portions of the carrier; 

two pairs of ring seal halves, one of each 
pair being attached to a respective one of the shells for 
engagement with the other of the pair with the shells 
in the closed position, the ring seal halves being 
spaced from respective end portions of the carrier and 
proportioned for guiding the carrier in the tube system 
and for limiting air seepage past the carrier, 

hinge means coupled to the shells for transverse 
relative movement of the shells to move the shells between 
the closed position and an open position providing 
access into the carrier transversely between the shells; 

the shells having mating edges remote from the 
hinge means for abutment when the shells are in the closed 
position, the mating edges each being defined by respective 
recesses and projections adapted to interengage upon 
closing the carrier and to prevent closing the carrier 

13 
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should an article in. the carrier become lodged between 
these edges to thereby indicate that the article is 
not .properly contained in the carrier; 

closure means operable to secure the shells 
in the closed position and to release the shells for 
moving the shells into the open position. 

3. A carrier as claimed _in claim 1 in which the 

closure means comprises: 

a first spring latch, the latch comprising a 
leaf spring attached by a first of its ends to the 
first shell; and a radial projection attached to the 
other end of the leaf spring, the second shell defining 
an opening for receiving the radial projection with 
the shells in the closed position whereby the shells 
are retained in this position, the latch being releasable 
by applying an inward radial force on the radial 
projection to move the projection out of the opening 
whereupon the shells can be moved into the open position; 
and a second spring latch similar to the first spring 
latch and attached to the second shell, there being an 
opening formed in the first shell for co-operating with 
a second spring latch whereupon when the carrier is closed, 
the first and second' spring latches are engaged in the 
respective openings in the second and first shells to 
retain the carrier in the closed position. 
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4> A carrier as claimed in claim 2 in which the 

closure means comprises: 

a first spring latch, the latch comprising a 
leaf spring attached by a first of its ends to the 
first shell; and a radial projection attached to the 
other end of the leaf spring, the second shell defining 
an opening for receiving the radial projection with the 
shells in the closed position whereby the shells are 
retained in this position, the latch being releasable 
by applying an inward radial force on the radial projection 
to move the projection out of the opening whereupon the 
she.Us can be moved into the open position; and a second 
spring latch similar to the first spring latch and 
attached to the second shell, there being an opening 
formed in the first shell for co-operating with a 
second spring latch whereupon when the carrier is closed, 
the first and second spring latches are engaged in the 
respective openings in the second and first shells to 
retain the carrier in the closed position. 

5 . a carrier as claimed in claim 2 in which the 

closure means comprises: a lock coupled to the first 
.shell; a lock bar rotatably coupled to the first shell; 
and means operably coupling the lock to the lock bar 
whereby rotational movement at the lock is transmitted 
to the lock bar, the lock bar including means adapted 
to engage the second shell upon moving the lock to retain 

15 
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the shells in the closed position, said engagement means 
being movable to release the second shell upon again 
moving the lock to rotate the lock bar. 

6 . A carrier as claimed in claim 1 and further 
comprising axially extending webs attached' to the,' 
shells in said tapered end portions of the carrier to 
locate longer loads and to absorb shocks created when 
heavier loads move axially within the carrier. 

7 . A carrier as claimed in claim 2 and further 
comprising axially extending webs attached to the shells 
in said tapered end portions of the carrier to locate 
longer loads and to absorb shocks created when heavier 
loads move axially within the carrier. 

• » 

8. A carrier as claimed in claims 1 or 2 in which 
the closure means comprises: a lock coupled to -the 
first shell; a lock bar rotatably coupled to the first 
she..l; and means operably coupling the lock to the lock 
bar whereby rotational movement at the lock is transmitted 
to the lock bar, the lock bar including means adapted 

to engage the second shell upon moving the lock to retain 
the shells in the closed position, said engagement means 
being movable to release the second shell upon again 
moving the lock to rotate the lock bar. 
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9> A carrier as claimed in claim 1 and further 

comprising a pair of bumpers positioned one at each 
end of the carrier. 
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